OBJECTIVE: To determine if treatment format will affect the willingness of women aged 25 ± 34 to participate in a program for primary prevention of weight gain. DESIGN: 102 normal-weight women aged 25 ± 34 were randomized to one of three treatment formats (group meetings, correspondence course, no-treatment control). Acceptability was evaluated by determining the proportion of women participating in their assigned format. Ef®cacy was assessed by determining mean weight changes at posttreatment (10 weeks) and 6-month follow-up, and the proportions of women who remained at baseline weights. RESULTS: Signi®cantly fewer women chose to participate in a group format, compared to the correspondence course and no-treatment control (42%, 84% and 62%, respectively). However, the group format produced the largest shortterm changes in weight ( 7 1.9 AE 1.8 kg, 7 1.1 AE 2.1 kg and 7 0.2 AE 1.3 kg, respectively). CONCLUSIONS: The format of prevention programs may in¯uence the willingness of subjects to participate, as well as treatment outcome. Both format acceptability and ef®cacy should be considered in determining the overall effectiveness of a program.
Introduction
Behavioral weight loss programs, which are currently the treatment of choice for mild to moderate obesity, have been shown to produce average weight losses of about 0.5 kg per week in programs of 16 ± 20 weeks duration. Unfortunately, long-term follow-up indicates that participants in such programs are unlikely to maintain their weight losses over time. 1 Thus, increasing emphasis is being placed on the development of programs for the primary prevention of obesity and weight gain. 2 Primary prevention programs are designed to prevent the onset of disease in individuals who are currently disease-free, and are likely to have their greatest impact if they target individuals at high risk for development of the disorder. 3 Recent epidemiologic studies have documented that young adulthood is a time period during which signi®cant changes in body weight are likely to occur, 4 ± 6 and that women aged 25 ± 34 are a subset of young adults at particularly high risk for weight gain. 5 Given their elevated risk of weight gain, as well as increasing evidence that even modest increases in adult weight are associated with adverse health effects, 7, 8 normal-weight women in the age range of 25 ± 34 y would appear to be ideal candidates for programs that focus on primary prevention of weight gain.
To date, there have been few studies of programs designed for prevention of weight gain. Forster and colleagues 9 examined the impact of a minimal-contact intervention with ®nancial incentives on normalweight men and women. When compared to a notreatment control condition, the year-long intervention reduced the percentage of participants who had exceeded their baseline weights at one-year followup. A second study 10 investigated the impact of a similar program in a sample of men and women aged 20 ± 45, an age range associated with risk of weight gain. At 1 y follow-up, there were no differences in weight change between treated subjects and untreated controls. Weight change in adults occurs slowly over time, 11 so long-term follow-up may be necessary to demonstrate the effectiveness of this intervention. Alternatively, it may be that a more intensive approach is needed to prevent weight gain in at-risk populations. Simkin-Silverman et al 12 tested the ef®-cacy of an intensive clinic-based intervention for perimenopausal women, a group at high-risk for weight gain. 13 Women in the intervention condition attended a 15-session group program held over a 20-week period and were asked to achieve a modest weight loss goal (based on subject's weight at baseline) as a means of learning to prevent future weight gain. At 6-month follow-up, treated women had lost signi®cantly more weight than untreated controls, and demonstrated favorable changes on measures of psychosocial functioning. 12, 14 The few published studies of weight gain prevention programs have offered some evidence that such programs may be effective at preventing short-term increases in body weight. However, these results have been observed with programs that used very different treatment formats and, to the best of our knowledge, the acceptability or`audience appeal' of such formats has never been systematically evaluated. As Jeffery et al 15 have noted, there may be a trade-off between the ability of a behavior change program to attract participants and its effectiveness. That is, while more intensive program formats (e.g. clinic-based groups) produce larger treatment effects, the effort required of participants in such programs often means that fewer people will participate in them and, therefore, the overall impact of the program may be small. Greater public health impact might be produced by a less intensive format such as a correspondence course, which produces more modest outcome but which appeals to a greater number of participants. Thus, from a public health perspective, evaluation of weight gain prevention programs should include collection of data on format acceptability, as well as treatment outcome.
The primary aim of this study was to evaluate the acceptability of three treatment formats for prevention of weight gain in a high-risk group: women aged 25 ± 34 y. While women in this age range are at risk for weight gain, 15 they are also likely to be experiencing a number of changes in their professional and personal lives, 16 and these changes may make it dif®cult for them to participate in traditional clinic-based programs. Thus, it is particularly important to determine if program format would affect their willingness to participate. A secondary aim was to collect preliminary data on the ef®cacy of the three programs. As noted above, treatment outcome may vary as a function of the format used. Thus, selection of the optimal weight gain prevention program must take into consideration the impact of the program on body weight, as well as its acceptability to participants.
Methods

Design
The primary purpose of this study was to evaluate the acceptability of each of three treatment formats for weight gain prevention. Accomplishing this goal required the use of a randomization procedure that is somewhat different from the procedure used in treatment outcome studies. Typically, subjects are asked in advance to agree to participate in any of the treatment conditions to which they may be assigned, and are then randomized. However, to allow for collection of acceptability data, subjects in the current study were ®rst randomized to a treatment format and were then asked if they would agree to participate in that speci®c format only. Subjects refusing to participate in their assigned format were omitted from the study. This modi®ed design thus allowed for calculation of acceptability rates for each approach (i.e. no. acceptingano. randomized to that format).
Subjects
Normal-weight female subjects aged 25 ± 34 y were recruited through mailings to registered voters from selected zip codes in Pittsburgh, PA and to employees of a large university medical center. The mailing announced the availability of a program for women who wished to maintain their current weights and to avoid future weight gain, and noted that the program would provide information on healthy eating and exercise habits. The letter provided no information about the formats through which treatment would be delivered. Individuals (n 247) calling in response to recruitment materials were ®rst screened over the telephone to determine eligibility (aged 25 ± 34 y and body mass index of 21 ± 25). Trained interviewers screened out women who were: (1) currently pregnant or planning on becoming pregnant within the next 12 months; (2) currently breast-feeding; or (3) currently receiving treatment for any medical condition which would preclude regular exercise or changes in calorie and fat intake. Of 247 callers, 102 were eligible for the study. Of the 145 ineligible callers, 120 failed to meet the requirement of body mass index between 21 and 25 (89 had BMI greater than 25; 31 had BMI lower than 21), 15 failed to meet the age requirement of 25 ± 34 y, and eight were currently pregnant, planning on becoming pregnant or were breast-feeding. An additional two subjects were declared ineligible due to their ongoing participation in other weight loss programs.
Procedure
Once the telephone interviewer determined a subject to be eligible, the subject was randomly assigned to one of three treatment formats (see descriptions below) and read a brief description of the assigned format. This description included information on the content and goals of the intervention as well as the nature of the format (weekly group meetings, weekly mailings, lifestyle brochure). After hearing this description, each subject was asked if she would agree to participate in the offered program.
All subjects agreeing to participate in their assigned treatment format were then scheduled for orientation sessions. Orientation meetings were held separately for the three conditions and subjects in each condition were offered their choice of two meeting times (one week night and one weekend day). Subjects were given a phone number to call if they could not Prevention of weight gain ML Klem et al attend as scheduled, and any such callers were scheduled for individual orientation meetings. Subjects who did not attend scheduled orientations and who did not call to reschedule received no further contact. At the orientation session, informed consent was obtained and baseline assessments were completed.
Descriptions of treatment formats
All subjects were ®rst told they would attend an initial orientation session and receive information on the importance of maintaining a healthy body weight, the components of a healthy diet, and appropriate methods for increasing their physical activity level.
A brief description of the format to which they had been assigned was then read to them: Weekly group meetings Ð subjects in this format were told they would participate in weekly group meetings over a 10 week period and were given a brief overview of the topics that would be covered in each weekly lesson (see description of treatment content).
Correspondence course Ð subjects assigned to this format were told they would receive 10 mailed lessons over a 10 week period and would be asked to return brief homework assignments for each lesson. They were then given a brief overview of the topics that would be covered in each weekly lesson (see description of treatment content).
Lifestyle brochure Ð subjects assigned to this format were told that they would be asked to read a lifestyle brochure (`On Your Way To Fitness,' C. Everett Koop Foundation) and to make the lifestyle changes recommended in it. Because this group served as a no-treatment control condition, these subjects had no further contact with project staff during the 10 week intervention period.
Treatment content
The primary premise of the group meeting format and the correspondence course was that normal-weight individuals can reduce their risk of future weight gain by learning how to use behavioral weight control skills. To learn these skills, each subject was ®rst asked to set a`healthy weight range'. The upper limit of this healthy weight range was determined by the subject's weight at baseline and the lower limit was set at a weight 2.27 kg (5 pounds) below this baseline weight. Subsequent lessons focused on the development of behavior change skills that allowed the subject to (1) achieve a modest weight loss that would place her in the lower end of her healthy weight range, and (2) to remain within her healthy weight range in the future. Setting the lower limit of the healthy weight range at 2.27 kg below baseline weight discouraged crash dieting or inappropriately large weight losses.
Dietary and exercise goals were given to subjects to help them make modest decreases in dietary intake and modest increases in activity levels. Each subject was given a daily calorie goal, based on her weight at entry into the study, and a daily fat intake goal (expressed in grams) designed to ensure that no more than 30% of daily calories were obtained from fats. Sedentary subjects were asked to gradually increase their physical activity level in a stepwise fashion over the course of treatment so that, at week 10, they were expending 4186 kJ (1000 kcal) per week through programmed exercise. Subjects who were active at time of entry into the study, but expending less than 6280 kJ (1500 kcal) per week, were asked to make stepwise increases in activity levels until they achieved an average weekly expenditure of 6280 kJ. Subjects who reported expending 6280 kJ or more at entry into the study were encouraged to focus on maintenance of their activity levels and to add variety to their exercise routines. Subjects also received training in the use of skills such as self-monitoring, stimulus control, and problem-solving, and were encouraged to use these skills to reach dietary and exercise goals.
Dependent measures
During the screening telephone call, information was obtained regarding age, education level, marital status, race and self-reported height and weight. At the orientation session, information was gathered about smoking status, medical history and lifetime weight loss. 17 Weight was measured at orientation (baseline), post-treatment (10 weeks) and 6 month follow-up using a balance-beam scale and with subjects in light clothing without shoes. Height was measured at orientation using a stadiometer. Actual height and weight were used to calculate body mass index (weight in kgaheight in m 2 ) at each assessment point.
Two primary measures of treatment format acceptability were calculated: (1) percentage of women verbally agreeing to participate in their assigned format (number of women agreeinganumber of women randomized); and (2) percentage of women attending the orientation for their assigned treatment format (number of women attendinganumber of women randomized). A secondary measure of acceptability was created by calculating attendance rates for women participating in the group condition (percentage of meetings attended) and the correspondence condition (percentage of homework assignments returned).
Treatment outcome for each format was assessed by determining, at post-treatment and 6-month followup, (1) average weight change, and (2) the proportion of women who remained at or below their baseline weights.
Statistical analyses
Descriptive statistics were used to summarize baseline characteristics of subjects and mean weight at posttreatment and follow-up. Between-group comparisons Prevention of weight gain ML Klem et al were made with use of unpaired t-tests, one-way analysis of variance, or chi-square tests. These analyses were performed with SPSS FOR WINDOWS, version 6.1.2 (SPSS Inc., Chicago, IL).
Results
Acceptability of treatment formats
One hundred and two women were determined to be eligible for randomization to one of three treatment formats. As can be seen in Table 1 , there were no differences in the proportions of women verbally agreeing to participate in each of the three treatment formats, w 2 (2, n 102) 1.92, P 0.38, and all three formats had uniformly high acceptance rates. However, calculation of a second measure of acceptability Ð the percentage of randomized women who attended the orientation session for their assigned format Ð yielded signi®cant between-groups differences. Speci®cally, women randomized to the group meeting format were signi®cantly less likely to attend orientation than women randomized to either the correspondence course or brochure formats, w 2 (2, n 102) 12.24, P 0.002. Thus, using attendance at an initial session as a measure of acceptability, group meetings appear to be a less attractive treatment format than either a correspondence course or a lifestyle brochure. Finally, attendance rates were compared for those women participating in the group condition (percentage of meetings attended) and the correspondence condition (percentage of homework assignments returned). There was no difference between the two groups on this measure (group condition 46AE 34%, correspondence condition 53 AE 40%; P 0.21).
Characteristics of attenders and non-attenders
Analyses comparing all attenders and all non-attenders on measures of age, weight, BMI, marital status, education level, or race, showed no signi®cant differences (data not shown; all P b 0.49). Since most nonattenders were in the group meeting format, comparisons were also made of characteristics of attenders and non-attenders within this format only. Results of these analyses indicated no signi®cant differences between the two groups (data not shown; all P b 0.50). Table 2 presents demographic and baseline weight characteristics of women who attended the orientation for each treatment format. There were no signi®cant between-groups differences on any of these measures (all P b 0.22). At both the screening phone call and at baseline assessment, the study sample was a homogeneous group, consisting primarily of Caucasian women possessing college or graduate-level degrees, approximately half of whom were married. Very few women reported currently smoking cigarettes, and the mean lifetime weight loss score suggests that this sample, compared to samples of obese dieters, 17, 18 has engaged in relatively few attempts to lose weight.
Treatment attrition and outcome
As can be seen in Table 3 , attrition over the course of treatment and 6-month follow-up was modest, and not differentially distributed across treatment formats (P b 0.63).
The impact of the weight gain prevention treatments on body weight was evaluated in several ways (Table 3) . First, one-way analyses of variance (ANOVA) were used to compare average change in weight at 10 weeks and 6 months. At post-treatment Note: percentages were calculated using the total number of subjects randomized to each condition. Prevention of weight gain ML Klem et al (10 weeks), subjects in the group meeting format had lost signi®cantly more weight than subjects in the brochure condition (P`0.05), while the correspondence group's mean weight loss fell midway between the means of these two groups ( 7 1.9, 7 1.1 and 7 0.2 kg for group, correspondence and brochure formats, respectively). However, at 6 month followup, average weight losses of the three conditions were not signi®cantly different from each other (P 0.70).
A second approach used to evaluate the outcome data was calculation of chi-square analyses to determine the proportion of women in each format who were at or below their baseline weights at posttreatment and 6 month follow-up (i.e. of those completing assessments, the proportion successful at maintaining their baseline weights). No signi®cant between-groups differences were observed in the proportions of women maintaining baseline weights at either point in time (P b 0.4).
Discussion
The public health impact of weight gain prevention programs is determined not only by the ef®cacy of the treatment, but also by the acceptability of the format through which treatment is delivered. Thus, the most informative evaluation of weight gain prevention programs will be those which include measures of format acceptability, as well as treatment outcome. The results of the current study suggest that women aged 25 ± 34 are likely to ®nd a format such as a correspondence course more attractive than a clinicbased group meeting format. While women randomized to these treatment formats were equally likely to verbally agree to participate, actual attendance at an initial session was lowest for those randomized to the group format. The reasons for this difference in acceptability rates are unclear. However, women in this age range are likely to be undergoing a number of major life changes, including completion of college, establishment of a career, and entry into committed relationships. For such women, the time and travel requirements associated with attending traditional clinic-based programs may be too great a burden at this point in their lives. Future studies should include assessment of the speci®c factors (e.g. behavioral, life events) which predict treatment acceptability. Inclusion in these studies of additional measures of acceptability (e.g. subject ratings of program dif®culty, measurements of treatment adherence) may also provide useful information.
The randomization procedure used in the current study allowed us to determine the relative acceptability of several treatment formats. While this design is well-suited for collecting data on acceptability, it may introduce a bias into the data on treatment outcome, because weight change data are not available from subjects who refused to participate in their assigned treatment format. One solution to the problem of subject drop-out is the use of intention-totreat analyses, in which data are imputed for subjects lost to follow-up. Use of a typical intent-to-treat approach in our analyses would require the very conservative assumption that 100% of missing subjects had exceeded their baseline weights by the end of treatment. When data were analyzed in this way, there were no signi®cant between-group differences in the proportions of women maintaining their baseline weights at post-treatment. However, at 6 month follow-up, there was a marginally signi®cant difference (P 0.08), with 44% of correspondence subjects at or below baseline weights, compared to only 30% of subjects in the brochure condition and 18% of subjects in the group condition. Thus, when an assumption is made that all missing subjects have gained weight, women in the correspondence condition appear less likely to experience weight gain over time. It should be noted, however, that only 45% of subjects in the no-treatment brochure group were above baseline weight at post-treatment and followup, and therefore a more reasonable assumption might be that 45% of all missing subjects were above their baseline weights at each assessment point. Intent-totreat analyses using this approach indicate that, at both assessment points, the proportions of subjects in (number of subjects at or below baseline weightanumber of subjects attending assessment).
Prevention of weight gain ML Klem et al the group and correspondence formats who had maintained their weight were similar and not signi®-cantly different from the proportion of subjects in the control group who had maintained weight (data not shown; all P b 0.05). Findings from either analytic approach should, of course, be interpreted with caution. The imputation of data to account for subjects lost to follow-up may itself introduce bias into a study's ®nding. 19 In future studies of treatment acceptability, the best approach to the issue of missing data will be inclusion of design features that minimize drop-out rates.
Analyses of weight changes among those subjects who did participate suggest that the group program used in this study was most successful. At posttreatment, women in the group program had a mean weight loss which was larger than that observed in the other two groups, and were more likely to remain below their baseline weights. Unfortunately, by 6 month follow-up, participants in this format had regained 55% of their initial weight loss, and the percentage of women in this group who remained below their baseline weights was similar to that observed in the other groups. The high rate of weight regain may be a function of the short treatment program that was used. That is, the intervention in the present study ended after only 10 weeks, while other prevention programs have utilized treatment periods that were 6 months to 1 year in duration. 9, 10, 12 As is true with traditional weight management programs, duration of treatment may increase the effectiveness of weight gain prevention programs.
From a public health perspective, treatment program evaluations should include determining how many individuals, if offered the program, agree to participate in it, as well as determining how many participants are able to prevent weight gain. In our study, evaluation of both participation rates and weight-related outcomes suggests that the most effective weight gain prevention program for women aged 25 ± 34 may be one which utilizes a correspondence course format. Although this format produced average weight losses that were somewhat more modest than those produced by a clinic-based approach, the correspondence course format appealed to a greater percentage of the women to whom it was offered. Thus, the overall public health impact of this approach appears greater than that of a group-based format. Additional studies are needed to determine if this effect can be maintained over time. It may also be important to determine if correspondence-based treatments can be modi®ed in a way that enhances the weight losses produced by this approach. Alternatively, given the larger mean weight losses observed in subjects who received the group treatment, it may be productive to explore means of enhancing the acceptability of this more intensive treatment format.
Finally, it should be noted that participants in the current study were primarily well-educated Caucasian women with body weights well within the normalweight range, and thus our ®ndings may have limited generalizability. Additional studies, utilizing samples of women from diverse educational, economic and ethnic backgrounds, would be helpful. The role of body weight status in treatment format acceptability should also be explored. It is possible, for example, that women in the higher range of`normal' body weight (e.g. BMI of 25 ± 27), who are somewhat overweight but not yet obese, might be more motivated to control their weight and so more likely to agree to attend weekly group meetings.
In summary, weight gain prevention programs may prove to be an effective means of treating overweight and obesity. The format through which treatment is offered may play an important role in determining the number of individuals who choose to participate in treatment, as well as the outcome of the treatment. Therefore, future studies of weight gain prevention programs should evaluate both the acceptability and the ef®cacy of treatment formats, as well as factors which may in¯uence acceptability.
